Abstract. Hasanah R, Daningsih E, Titin. 2017. The analysis of nutrient and fiber content of banana (Musa paradisiaca) sold in Pontianak,. This study aimed to find out the effect of varieties of banana and market places to nutrients and fiber of bananas which were sold in Pontianak. Completely Randomized Design (CRD) Factorial model with main factors of varieties of banana (barangan, masak hijau, singapura), market places namely traditional market, fruit stores, and side road kiosk, and the combination of varieties and market places of banana. The variable tests were carbohydrate, glucose, fructose, sucrose, protein, lipid, vitamin C, crude fiber, water and ash content test. The result was processed with SAS application 6.12 version using ANOVA CRD Factorial and significances followed by LSD α=0.05. Result found varieties of banana affected on significantly to total carbohydrate, glucose, fructose, sucrose, vitamin C, lipid, and water but did not significantly affect on crude fiber, and ash. The market places gave no significant effect on total carbohydrate, glucose, fructose, sucrose, protein, vitamin C, crude fiber, water but gave significant affect on ash content. The combination between varieties and market places affected significantly on specific nutrient content. Barangan was good on total carbohydrate, vitamin C, and ash whilst masak hijau was highest on glucose, fructose, sucrose, and crude fiber. In addition, singapura was highest on protein, lipid and water.
INTRODUCTION
One of the local berries which are spreading a lot in Pontianak, West Kalimantan is banana. Banana is easily obtainable and scattered in various places of sale fruit from traditional markets, fruit shops to the side road kiosk. Based on an observation, the species and varieties which were sold in Pontianak are barangan, masak hijau, kepok, ambon kuning, mas, raja, tanduk and nipah. As a local fruit that are sold at lower and reachable prices, bananas have various health benefits such as helping to expedite our digestive system. Bananas also contains starch as the main source of energy-producing carbohydrates, vitamins, minerals. The fruit, a sweet taste fruit, is also high in minerals such as potassium, magnesium, phosphorus, iron, and calcium. Bananas also contain vitamins, namely C, B complex, B6, and active serotonin as a neurotransmitter in the smooth functioning of the brain (Triyono 2010) .
Local fruits such as bananas (personal communication), distribute to various market places in fresher condition and require lesser time than imported fruits that need more time for distribution. Local bananas should be fresher and nutritionally better because it is taken directly from the place of harvesting. It affects the freshness of the fruit, and metabolic transportation processes that can affect the nutritional content of fruit. However, nutritional informations of bananas traded in Pontianak are still unknown. Bananas scatter in various places of sale fruit with different distribution conditions, which also cause the difference in the nutrient content of each fruit. Traditional markets, fruit shops and road side kiosk have different circumstances. The traditional market and the side road kiosk have more open condition than fruit stores. A temperature in traditional market and on the side road kiosk is higher than the fruit store. Another thing that also affects the nutrient content of the fruit is the storage area. A constant low temperatures (cold) storage can extend the physical quality (color and appearance / freshness, texture and flavor) and nutritional value, especially vitamin C of imported fruit. A room temperature storage will lead to a quicker decrease in physical quality-organolepric quality and nutritional value followed by the process of decay (Tawali et al. 2004) .
In fact, consumption of fruits in Pontianak city is not as much as in other city. BPS Pontianak (2014) data showed that in Pontianak city the fruit consumption was as much as 1.09% in 2013. Lack of fruit consumption can be influenced by the level of the average income of the community (BPS Kalbar 2014). Based on the level of education, 27.44% of people of Pontianak had elementary education, 4.90% of them had junior high school education, 24.64% of them had senior high school education, while 11.69% of them had SMK education and 21.33% of these people had university education. The profession level indicates the level of welfare. Rahardjo (2012) revealed that a high education will be able to sustain a more feasible life. Although bananas can be purchased at affordable prices, climacteric they are perishable and easy to be rotten. The durability of the fruit is also a consideration for people to buy a banana. This study aimed to know nutritional content of bananas which were sold in Pontianak City, West Kalimantan, Indonesia.
MATERIALS AND METHODS

Materials
The materials used in this study were 168 grams of various flesh of bananas (masak hijau, barangan and Singapura) from various market places in Pontianak City, West Kalimantan, Indonesia.
Research method
The research was conducted from March to April 2016 in Laboratory of Biological Education, Faculty of Teacher Training and Education (FKIP) and Laboratory of Technology of Agriculture Product, Faculty of Agriculture, Tanjungpura University (Untan), Pontianak, Indonesia using a completely randomized design (CRD) factorial. Three varieties and three market places were used as main variables. Fruit observation was done by observing the morphology and anatomy of bananas which display the outer (physical) texture in the form of fruit rind; fruit skin color; freshness; and the shape of the fruit, while appearances observation was conducted with consideration on fruit ripeness including aroma (smell), taste and texture of the fruit flesh. The study began with preparing materials; preparing 168 grams of bananas meat which were used in the observation such as total carbohydrates observation by direct calculation (Plummer 1971) , namely, by calculating the amount of total carbohydrates by reduction of 100% -grams of fat, protein, water and ash. Glucose, fructose and sucrose test was done with quantitative test of Benedict (Sudarmadji et al. 1997) . Proteins test was done using spectrophotometric method. Fat test was done using soxhlet (SNI 2006a) . Vitamin C test was done using iodine titration method; the level of Vitamin C was calculated by total number of Iodine in ML 0:01 N) x (0.88 mg ascorbic acid) (Sudarmadji et al. 1997) . Water content test was done using gravimetric method (SNI 2006b ). Crude fiber test used gravimetric method (Sudarmadji et al. 1997) . Ash test was using the done principle of direct incineration ash content (Sudarmadji et al. 1997 ).
Data analysis
Data was analyzed using SAS version 6.12 applications in 1996 with RAL Factorial models using ANOVA. If the results showed a significant effect, it was continued using Least Square Different (LSD) at α = 0.05.
RESULTS AND DISCUSSION
Result
Masak hijau bananas were the sweetest when they were compared to barangan and singapura. It also has a little bit softer of banana flesh. Nonetheless, all fruit had good aromatic ( Table 1 ). All of the fruits were unbruished.
Morphology and appearances of banana varieties sold in Pontianak were showed in Table 1 , while nutrients and fiber contents were showed in Table 2 .
Discussion
Physical characteristics
The observation on characteristics of bananas (Table 1 ) consisted of observations of skin texture, color, freshness, shape, taste, aroma and texture of the fruit flesh adjusted to standard of consumable banana by Kerbel (2003) . Masak Hijau has softer flesh texture than those of Barangan and Singapura. This statement refers to Jafarizadeh-Malmiri et al. (2011) that banana fruit is climacteric and ripens rapidly after harvest. As reported by Marriott (1980) , ripening of banana is marked with the peel color change from green to yellow, the hydrolysis of starch to simple sugars, the softening of the pulp and the development of aroma. It could also indicate a different maturity (Kerbel 2003) . The texture of the peel is smooth, with black spots at some parts, the peel color is brightyellow, fresh; shape of fruit is not bruised and rotten.
Sweet taste, aromatic, soft.
Masak Hijau (Musa paradisiaca var.sapientum)
Texture of the peel is smooth, does not have a scratch, there are black spots at some parts, the peel is dark green, fruit does not wither, with proportional shape.
Very sweet taste, aromatic, a little bit softer. Singapura (Musa paradisiaca var.singapura)
The texure of the peel is smooth, fruit peel is bright yellow, fruit does not wither, fresh, solid, and in proportional shape.
Sweet taste, aromatic, soft. Note: ns = non significant * = significant at α = 0.05 ** = highly significant at α = 0.01 *** = very highly significant at α = 0.001. The letters on the back of the mean value which are not the same showed significant difference when tested by LSD α = 0.05.
Total carbohydrate content in bananas
There were differences in the total carbohydrate content of banana varieties but there was no significant difference in the market places and a combination of both ( Table 2) . The highest total carbohydrates contained in barangan (26.68 g) and the lowest in singapura (20.26 g). Based on USDA (2016) standard, the standard of total carbohydrates in 100 grams of material is 22.84 grams. In combination, the highest total carbohydrate content was barangan sold in the fruit shop and the lowest was singapura sold on the side road kiosk, but statistically, it made no significant difference. Nutritional content of bananas is influenced by the ripening level of bananas. Carbohydrate, glucose, fructose and sucrose are directly proportional to the level of maturity of the fruit. Fitriningrum et al. (2013) stated during fruit ripening, there are changes in various aspects, such as, changes in structure, texture, color, flavor and biochemical processes. In the morphological observation of fruit (Table 1) , masak hijau has a softer texture than the other bananas. It could be an indicator of faster ripening process then the other bananas. The age of bananas was unknown. Otherwise mature level and storage time of fruit affected the nutrient and fiber content. Fruit storage in close and covered place can cause a decrease of O 2 and an increase of CO 2 and this situation can delay the time of ripening process. Delayed ripening process can reduce respiration and ethylene production. Storage of fruit in an open and uncovered place can increase O 2 and decrease CO 2 that will accelerate respiration product and increase ethylene production (Praeger et al. 2013 ).
Glucose, fructose and sucrose contents in bananas
There were differences in content of glucose, fructose and sucrose of bananas on fruit varieties and combinations, but there was no significant difference in bananas sold in the place of sales ( Table 2 ). The highest glucose content was in masak hijau (5219.7 mg) and lowest was in the barangan banana (4639.5 mg). The highest glucose was masak hijau sold in the side road kiosk, and the lowest was barangan sold in the fruit shop. The highest fructose content was in masak hijau (5532.9 mg) and the lowest was in the barangan (4886.9 mg. The highest sucrose content was singapura banana (5115.3 mg) and the lowest was in barangan (4546.7 mg). For the combination of varieties and those sold in market place, there were significant differences. The content of sucrose of masak hijau banana was highest regardless to the place of sale followed by singapura sold in fruit store. Levels of glucose, fructose and sucrose in fruit become higher when the fruit has ripened. Adao and Gloria (2005) said that fructose was formed at a faster rate which is consistent with the higher fructose levels accumulated in the ripened fruit. The fruit will be sweeter after the organic acid or starch is converted into sugar molecules that can reach a concentration of 20% in ripen fruit (Campbell et al. 1999) . During the process of fruit ripening, via the enzymatic reaction, the starch will be broken down into simple sugars such as glucose, fructose and sucrose so that the fruit will become sweet (Fitriningrum et al. 2013) . High sugar level of banana was characterized by observations when it was being sampled (Table 1) , and was associated with post-harvest of fruit climacteric period. This is supported by Adeniji and Barimalaya's (2008) statement that after it is ripen, the skin turned from bright green to yellow because the chlorophyll of fruit was destroyed, and the color change occurred. The flesh became softer and sweeter due to the breakdown of sugar and the increase in its concentration.
The fat content in bananas
There are no differences in the fat content on banana varieties, bananas sold in market places and both combination (Table 2) . Banana which has the highest fat content was singapura, namely, 0.34 grams which is not significantly different from masak hijau and barangan. For the market places, the highest fat content was on barangan sold in the side road kiosk, namely, 0.34 grams, followed by barangan sold in fruit shop and traditional markets which was 0.33 gram, According to USDA (2016), the three bananas have similar fat content with bananas in common.
The protein content of bananas
There were significant differences on the protein content of fruit varieties and on the combination of varieties and the ones sold in market places, but there was no significant difference on the market places. Singapura has a higher protein content (1.03 g) than masak hijau (0.96 g) and barangan (0.90 g). Climateric fruit such as bananas have high protein content when they are mature. Morphology on the skin colour has been observed (Table  1) . According to Fabi et al. (2010) , the increase of ethylene was characterized by discoloration of the fruit skin. Dominguez-Puigjaner et al. (1992) also states that the banana is climacteric fruits such as pears, apples, peaches, tomatoes and avocado which will have high levels of synthetic ethylene when they are mature. It is believed that ethylene regulates the expression of genes involved in the maturation, due to increased levels of protein in the banana pulp tissue which is in line with the maturity of the fruit. The high ethylene is indicated by the fragrant aroma of bananas.
The water content of bananas
There were significant differences of water content in the varieties of bananas but there was no difference in the market place and the combination ( Table 2 ). The highest water content was 77.54 grams in Singapura and the lowest was in barangan (70.98 g). Siahaan et al. (2012) reported the water content was in line directly with the level of maturity of the fruit. The more mature the fruit, the higher the water content. the highest water content was in masak hijau, but the lowest water content was in Singapura bananas.
Crude fiber content of bananas
There were no significant differences of crude fiber content amongst the banana varieties, but there were highly significant difference in banana sold in the market place and significant difference in the combination of both ( Table  2 ). The content of crude fiber is inversely proportional to the content of carbohydrates and sugar. Changes in crude fiber content during the maturation process occur because of polysaccharide degradation (Fitriningrum et al. 2013) .
The vitamin C content of bananas
There was a significant difference on the vitamin C content of the fruit varieties, but not on the fruit sold in the market place and the combination ( Table 2 ). The highest vitamin C was in Barangan (8.71 mg), which similar with that in masak hijau banana (8.64 mg) however vitamin C content of singanpore was different significantly (6.26 mg). The content of vitamin C in bananas decreases when ripe fruit was becoming ripen (Wall et al. 2006) .
The ash content of bananas
There were no differences of ash content in the varieties, in bananas sold in market place, and the combination ( Table 2 ). The ash content of fruit is inversely proportional to the level of maturity of the fruit. The more mature the fruit is, the lower the ash content is. Susanto (2009) stated that the higher the water content, organic matter content is getting higher; then ash content will be lower.
General discussion
Bananas are climacteric fruit influenced by the level of maturity, age, post-harvest, and the characteristics of the fruit in climacteric phases. According to Kader (1999) the maturity is the most important part in climacteric fruit. Maturity determines the length of life of the fruit until the post harvest period. Ripeness stage of fruits was characterized and classified by color, firmness and taste as unripe (physiological maturity stage), half-ripe and fullripe (consumption stage) (Hernandez et al. 2006) . Based on the results of analysis, it is showed that there were significant difference of fruit varieties to the carbohydrate, glucose, fructose, and sucrose, vitamin C, protein and water, but it did not affect the content of ash, crude fiber and fat. Overall for bananas sold in the market places, the nutrients in the fruit store was higher than in the traditional markets and side road kiosk. A test has been done to answer the question on the hypothesis, that there were significant differences on the content of crude fiber, but has no effect on carbohydrate, glucose, fructose, sucrose, vitamin C, fat, protein, water and ash, due to market place of bananas, so that there was the influence of a combination of banana varieties with the sale of bananas in the city of Pontianak.
Differences in the contents of the fruit on the sale were affected by storage temperature and air temperature.
According to Yulianti (2014) hot temperature can cause physical damage. According to the observation (Table 1) , bananas were fresh. Therefore, the difference could come from other factor such as maturity at the time the bananas were sold. However, the sample age was not known. OECD (2010) said that good macronutrients such as potassium, nitrogen, phosphor, calcium, magnesium, and sulphur were needed in large amount for plant growth. Soil with lower pH and content of mangan and aluminium in it may be toxic and affect the plant growth, then it will decrease fruit quality. In addition, water in growing time causes fruit ripening.
Based on this research, we can choose a banana with the nutrients and fiber suited our needs respectively. Masak hijau were suitable to be processed for consumption or to be consumed directly, since they had high sugar content, and also fiber content that can help the digestive system. Banana fruit can be consumed as food reserves because they contain a high carbohydrate, and it also had high level of vitamin C and high content of ash which was better to be consumed directly without being processed first. Singapura has content of moisture, fat, and protein that can also be consumed directly without being processed.
We can buy Barangan, Masak Hijau and Singapura in three places, namely, traditional Market, fruit store and the road side kiosk because, generally, bananas in these three places did not have significant differences.
